trends seen in general practice, where 51% of general practitioners are women.
2 Surgery is still thought to be male-dominated but we are seeing a gradual change, with more women entering the specialty. I write this paper as a guide for pregnant trainees whom I hope to reassure that it is possible to continue surgical training while pregnant and to continue operating for as long as is comfortable. However, it is important to be aware of potential risks in the workplace and the legal requirements and provisions while pregnant. The European Worker's Directive of 1999 dictates that all jobs should be risk assessed, so that risks can be reduced, but there is no legal requirement for employers to perform a new risk assessment for pregnant workers.
3
The European Union has released an extensive list of possible risks to a pregnant woman, which can be used when generating a risk assessment with your occupational health department. 4 In the NHS, the pregnant surgeon knows best exactly what their job entails and what level of risk they are willing to accept, so they usually generate their own plan, which is then formalised. Doctors are known to have an increased rate of hypertension in pregnancy (12% vs 5% average) 5 and increased pregnancy complications (57% in a study of US plastic surgeons). 6 However, the main real problems faced by pregnant surgeons involve standing or sitting for long periods and fatigue. Working more than 32 hours a week has been shown to increase the risk of intrauterine growth restriction (IUGR) and fetal death and more than 40 hours with high activity reduces birth weight by 350g. 7 Fatigue alone has also been shown to cause an increased risk of miscarriage.
8
Downes et al 9 and Keene et al 10 have provided excellent reviews looking at the challenges faced by orthopaedic surgeons specifically; the salient points are outlined below.
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Standing for hours while operating causes venous pooling, which can lead to light-headedness and fainting, which is exacerbated in later pregnancy by mechanical vena cava compression. Effects can be minimised by wearing supportive thromboembolic stockings. Standing also exacerbates pain from pubic diastasis, which is common in pregnancy and can be helped by pelvic binders. Both symptoms are relieved by sitting with the feet up and it is a requirement for the employer to provide somewhere to rest. Several Scandinavian papers have shown that shift work is associated with an increased risk of abortion and that night work can lead to IUGR and preterm labour.
11 A prospective cohort study in the US found a 60% increase in spontaneous abortion in nurses working mostly night shifts and an increased rate in those working more than 40 hours a week. 12 European law therefore dictates that pregnant or breastfeeding women are not obliged to work nights and should be allowed to transfer to day work. 13 It is up to the pregnant surgeon to decide how much risk she is willing to take but it is commonplace to stop overnight on-calls during pregnancy, although some employers only reduce overnight work in exchange for increased day on-calls. While on-call, a surgeon would be expected to move quickly around the hospital and deal with any surgical emergencies, so on-calls must be stopped if they cannot be performed safely.
There is often concern regarding the use of x-rays -in particular, intraoperative fluoroscopy -while pregnant. Pregnant radiographers will often avoid screening entirely and are baffled by a surgeon's choice to continue operating while pregnant. The rate of congenital malformation or childhood cancer in the general population is 4.07%.
14 It is thought that exposure to 1mSv during pregnancy increases this risk by 0.008% so the International Commission for Radiological Protection has recommended that pregnant workers should not be exposed to more than 1mSv. 15 The US has established a limit of less than 0.5mSv/month or total dose during pregnancy of less than 5mSv. 14 Background dose from natural sources of radiation alone is 2.7mSv/year (range 1-8mSv dependent on location in the UK). 16 Radiation exposure should therefore be minimised wherever possible but should always be kept below 1mSv. Uzoigwe describes radiation exposure for different orthopaedic procedures and the relevance for pregnant surgeons. 17 A standard 0.5mm lead apron will block 99% of radiation and maternal tissues will block a further 70%. Many pregnant workers prefer a 0.25mm body gown plus a skirt so there is overlap at the abdomen but less weight on the shoulders. Standing two metres away from the image intensifier will reduce exposure by a factor of four and some surgeons wear a radiation dose monitor badge underneath the gown. It is worthwhile discussing plans with the radiology department, as many radiographers will initially refuse to use the image intensifier with a pregnant woman in the room unless they can be reassured that it has been approved by their seniors.
Transferring patients and heavy lifting should really be avoided in pregnancy as large studies have shown increased risk of miscarriage. 18 MacDonald et al 19 provide a good review of the literature and discussions about occupational risks with clear guidance for pregnant women at work. Lax ligaments caused by raised progesterone and a changing centre of gravity means that clumsiness and falls are more likely, which can hurt the baby or further injure joints. This also affects heavy lifting while operating and can cause delayed muscular pains or increased Braxton Hicks contractions.
Many medical substances may be teratogenic, so it is sensible to research any substances used at work. There is no evidence against using iodine to scrub, although many people choose to use the pink chlorhexidine scrub while pregnant and, indeed, this has been shown to have better antibacterial action. 20 There is evidence that intravenous radioactive iodine contrast can cause problems in pregnancy but Etling et al 21 found that there was no effect on the fetus with high levels of maternal iodine or even high iodine levels in the amniotic fluid. Some bacteria can have a detrimental effect on the fetus and exposure to rubella and toxoplasma (found in cat faeces) should be avoided. HIV and other bloodborne viruses should be protected against as part of standard practice and British surgeons are vaccinated against many potential infections. Hepatitis C can be transmitted through the placenta and may cause acute or chronic hepatitis in the fetus or they may become a carrier. There is a relatively toxic prophylactic treatment available following HIV exposure but these drugs also pose a potential risk to the fetus. Maternofetal HIV transmission occurs during late pregnancy, labour or breastfeeding at rates of 15-40% but this can be reduced with retroviral therapy.
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This is more of a concern in orthopaedics where metal equipment and bone fragments make sharps injuries more likely. Anaesthesia gases have historically been thought to be teratogenic; however, modern closed systems dramatically reduce the risk of inhalation of these gases. There is the potential risk of inhalation of expired gases in recovery, so pregnant nurses tend to avoid working in this area. Lead and cytotoxic drugs can also have teratogenic effects but it is relatively easy to avoid exposure to these substances if the risk is known. Methylmethacrylate was also historically thought to be teratogenic, although cement fumes are reduced by vacuum-mixing and extraction hoods reduce exposure. Modern research reassures us that fumes have no effect on pregnant rats 23 and
are not transmitted to serum or breastmilk.
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Although it is commendable to try to continue to work as normal, it must be remembered that working while nauseous, unwell or in pain does not provide the best care for patients. There is a definite risk to the patient if the surgeon feels faint or ill while operating, ie dropping sterile equipment or contaminating a surgical field. A pregnant surgeon must learn to put their own wellbeing first for the benefit of the patient, as well as the fetus. Likewise, trying to persevere through pregnancy symptoms for the sake of colleagues can lead to miscarriage or injured joints, which would require much more cross-cover than the odd late start or early finish.
As soon as pregnancy is confirmed in the UK, a GP appointment is required to organise a scan and a midwife 'booking appointment', where a maternity exemption application form is completed to obtain a card that entitles the holder to free prescriptions and dental care until the baby is one year old. Ultrasound scans are performed at 12 and 20 weeks. 25 European legislation allows time off for antenatal examinations without any loss of pay and dismissal is prohibited on the grounds of maternity. 13 UK law also states that the father has the right to unpaid time off work to go to two antenatal appointments.
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At week 21, the pregnant woman is given a Mat B 1 certificate to give to her employer. Pregnant women must inform their employee of their due date and planned maternity leave by week 24. European law entitles women to 26 weeks of ordinary maternity leave followed by an optional 26 weeks of additional maternity leave, which can be taken any time from week 29 of the pregnancy. It is compulsory to take two weeks off after giving birth. While on maternity leave, women can arrange to work for ten 'keep in touch' days. If plans change while the woman is on maternity leave, there must be eight weeks' notice before returning to work.
Everybody is entitled to statutory maternity pay of 90% your basic pay for 6 weeks, followed by a set rate for 33 weeks. Pregnant women can start claiming this money when they start maternity leave. If they have worked for their employer for 26 weeks at week 26 of the pregnancy (the 'qualifying week') their employer will pay this but if they have moved jobs they will need to contact their previous employer. If they refuse to pay, they must provide form SMP 1 to apply for maternity allowance from Jobcentre Plus using an MA 1 form. Policies on this vary between NHS trusts and often depend upon the good will of the maternity officer. To be entitled to the NHS maternity scheme, you must have been employed by the NHS for 12 months at week 29. The NHS provides occupational maternity pay at full pay for six weeks, half-pay plus SMP for 18 weeks, then statutory maternity pay only for 13 weeks.
The period of paid leave can be extended by bookending the maternity leave with annual leave. Annual leave will continue to be accrued while on maternity leave. Their partner is entitled to paternity leave and statutory paternity pay for two weeks. Both parents are entitled to 13 weeks of unpaid emergency parental leave in the first five years of your child's life. Parents are eligible for child benefits until the child is 19, and there are many tax credits available, including tax-free salary sacrifice schemes.
On return to work, a mother may request flexible working arrangements with parttime or reduced hours but their employer is under no obligation to agree. If a worker is breastfeeding, their employer must support them with facilities to rest and store any collected breast milk. The 2009 Department of Health Deech Report looked into the barriers preventing women from reaching senior roles in the NHS and the General Medical Council is one of several institu-tions committed to breaking down these barriers. 27 The Council is currently working with the medical Royal Colleges to improve access to flexible training and part-time working. Returning from maternity leave can be intimidating and this is an area where support from colleagues is incredibly helpful. If humanity is to continue then women need to continue having children, so we need to find a way to support them in their career to encourage valuable diversity in medicine. 
